Abstract. The magnetotelluric method is most often considered in hydrocarbon exploration in cases which are difficult for seismic imaging. In 2012, the National Iranian Oil Co. (NIOC) conducted an electromagnetic survey which included magnetotelluric and time domain electromagnetic (TEM) methods in the Gachsaran oil field in the south-west of Iran to delineate the reservoir formation of the region. Magnetotelluric data were collected at 5215 sites and a regular site spacing of 200 m was utilised. We chose a 16.5 km profile perpendicular to the main geological strike direction in the study area. The Bahr's skew and Mohr diagrams were used to perform the dimensionality analysis of the magnetotelluric (MT) data and indicated that the subsurface structures are one dimensional or two dimensional at shallow depths, whereas they are mainly three dimensional at lower depths. The phase tensor showed that the dominant geoelectrical strike in the survey area is in the NW-SE direction. Two dimensional inversion was utilised to acquire a realistic resistivity model that was compromise between the spatial smoothness of the inversion model and the MT data fit. Apparent resistivity and phase data were modelled using the smoothness-constrained least-squares method. Models obtained of the TM, TE and TM+TE mode data were examined to have the best possible interpretation. The resulting 2D model revealed the main anticline and overthrust zone in the region. The near surface layer in the model which has a low resistivity, was identified as the cover rock of the region. The formation of the top of the reservoir in the region is estimated to be located at the depth of 1400-1900 m below sea level. The resistivity model is in good correlation with the geological features and the results of well drilling.
Introduction
Seismic reflection is an effective tool for imaging subsurface structures in hydrocarbon exploration. In some regions, the quality of seismic data can be diminished. For example, high velocity carbonates and volcanic rocks in the near surface, subsalt imaging and overthrust belts can degrade the quality of seismic data. In these situations, the magnetotelluric (MT) technique is often used as a complementary method to investigate the subsurface structures (Xiao and Unsworth, 2006) . In recent decades, the MT method has been used widely in hydrocarbon exploration (Christopherson, 1991; Watts and Pince, 1998; Mitsuhata et al., 1999; Matsuo and Negi, 1999; Unsworth, 2005; Xiao and Unsworth, 2006; Abdul Azeez et al., 2011; Mansoori et al., 2015; Berdichevsky et al., 2015; Patro et al., 2015) . The MT method is a natural source electromagnetic geophysical method that images electrical properties at subsurface depths. The low costs of the MT method during acquisition are due to the use of natural electromagnetic fields which are generated by processes in magnetosphere, ionosphere and atmosphere (Hubert, 2012) . Depending on the resistivity of penetrated material and signal frequency, the MT method can detect geoelectrical structures from tens of metres to hundreds of kilometres. The MT method is the only method capable of imaging the electrical structures of the upper 100 km of Earth (Marti, 2006; Miensopust, 2010) . Due to the huge penetration depth, MT can be used for exploration of deep hydrocarbon structures. The improvement in field acquisition has combined with increases in modelling and processing to make magnetotelluric an applicable method for hydrocarbon explorations (Xiao and Unsworth, 2006) . In hydrocarbon exploration, geophysical studies can be classified into two branches: (1) most geophysical investigations look for structures that may include hydrocarbons e.g. saltdomes, anticlines etc. Oil and natural gas are usually trapped in the pockets between salt and rock which formed by the shifting of salt towards the surface. For this reason, identifying the top and bottom of salt structures is necessary to discern the location of reservoirs. (2) A small number of geophysical explorations seek direct evidence of hydrocarbons e.g. oil gas interface or oil water interface. An oil reservoir commonly includes an impermeable cover and impermeable base. In many cases, the resistivity difference between cover and reservoir is significant and can be observed by the magnetotelluric method (Zhang et al., 2014; Unsworth, 2005) .
Gachsaran oil field is located in the south-east foothills of Zagros Mountains in Kohgiluyeh and Boyer-Ahmad province in south-west Iran (see Figure 1) . The main objective of this study is to image the location and depth of the Asmari Formation (reservoir formation) in the Gachsaran oil field and the main geological interface which is delineated as the boundary between the highly conductive evaporates of the Gachsaran Formation and underlying more resistive carbonates of the Asmari Formation. Based on the results of drilling in the area, the top of the Asmari Formation is located at a depth of 1484-1885 m below sea level. In the Gachsaran oil field, evaporites at the near surface yielded poor quality seismic data. We were unable to obtain information on the Asmari Formation using the seismic data. Therefore, the magnetotelluric method was utilised to delineate hydrocarbon structures and the reservoir formation of the study area. In the most cases, MT data are collected along 2D profiles across geoelectrical strikes with the assumption that the subsurface structures extend without limit in the strike direction (Zhang et al., 2014) . Considering this assumption, 2D inversion of MT data was utilised to obtain the resistivity models in the region. Moreover, the orientation of geological structures in the region indicate a general 2D subsurface structures and allow for an MT survey organised along a profile as a first approximation.
Geological setting
The Iranian plateau is subdivided into the seven geological zones of Zagros, Sanandaj-Sirjan, Makran, Sistan, Kopeh-Dagh, 
